Induction of radiosensitization by indolocarbazole derivatives: the role of DNA topoisomerase I.
DNA topoisomerase I (TOP1) mediates the induction of radiosensitization (RS) by camptothecin derivatives in mammalian cells. Many indolocarbazole (INDO) derivatives have been shown to induce TOP1-mediated DNA damage (T1DD). In the current study, we characterized the cytotoxic and radiosensitizing activities of six INDO derivatives in relation to their efficiencies to induce T1DD. Evaluated by clonogenic survival assay, the INDO derivatives F1, F5, and F7, but not F43, F44, or F71, were shown to induce significant levels of RS in the human breast cancer MCF-7 cells at noncytotoxic concentrations. Analyzed by the single-hit multitarget (SHMT) model, F1, F5, and F7, like camptothecin, induce RS by obliterating the "shoulder" of radiation survival curve. In contrast to the Chinese hamster DC3F cells, the TOP1 mutant DC3F/C10 cells demonstrated cross-resistance to the cytotoxicity of F7 and the induction of RS by F7 and F1. The efficiencies to induce T1DD were determined by 1) drug-stimulated TOP1 cleavage assay in vitro and 2) K(+)-SDS coprecipitation assay in vivo. These compounds exhibited varying efficiencies in inducing T1DD with the following order: F71, F7 > F44, F1 > F5 > F43. It is surprising that the individual efficiency of these compounds to induce T1DD correlates well with their individual cytotoxicity but not RS activity. Taken together, our data demonstrate that certain, but not all, INDO derivatives capable of inducing T1DD can induce RS in mammalian cells. The INDO derivatives F1, F5, and F7 have the potential to be developed as a new class of radiation sensitizers.